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CERTIFICATE OF HONOR 
IS AWARDED BY THE 


NATIONAL CRUSHED STONE ASSOCIATION 


To 


WHICH HAS WON DISTINCTION IN THE NATIONAL 
CRUSHED STONE ASSOCIATION SAFETY CONTEST FOR ESTAB- 
LISHING THE RECORD OF MAN-HOURS OF EXPOSURE 

: WITH LOST TIME ACCIDENTS. 


FOR 1949 
OBTAIN ENTRY BLANKS FROM: 


Accident Analysis Branch 
U. S. Bureau of Mines 
Washington 25, D. C. 


LEARN THE KNOW-HOW OF 
ELIMINATING ACCIDENTS 


Talk with the experts at the informal 
discussion on accident prevention 
scheduled during the 32nd Annual 
Convention in New York, February 7, 
8, and 9, 1949. 


- HIS Certificate of Honor is pre- 

sented to each employee of each 
plant which completes a year with no 
lost time accidents. 
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HE Rock Hill quarry of the General Crushed 

Stone Company at Quakertown, Pennsylvania, 
had the best safety record of the operations enrolled 
in the 1947 National Crushed Stone Association 
Safety Competition according to the Bureau of 
Mines, United States Department of the Interior. 
This trap-rock quarry won the bronze plaque pro- 
vided by the Explosives Engineer magazine for the 
outstanding achievement of a period of operation of 
93,869 man-hours without any disabling injuries 
through 1947. The 1947 trophy award was the first 
for the Rock Hill operation which has been enrolled 
each year since the competition was started in 1926. 
However, this quarry has had injury-free records in 
5 other of the past 22 years and was awarded Cer- 
tificates of Honorable Mention for these accomplish- 
ments in 1929, 1930, 1931, 1939, and 1943. The record 
of the quarry shows clearly what can be achieved in 
safety by the constant efforts of all employees and 
officials in a well-designed program to eliminate 
accidents. 

It is notable that the first three ranking crushed 
stone operations in the 1947 Competition were the 
Rock Hill, Winchester, and Auburn quarries of the 
General Crushed Stone Company. These quarries 
were operated a total of 244,905 man-hours without 
any disabling injuries. 


Statistics of the Competition 


The over-all injury experience at the 50 crushed 
stone operations in the 1947 Competition was not 
favorable. The injury-severity rate of 8.902 days 
lost per 1,000 man-hours of work was the highest of 
any of the annual competitions since their start in 
1926. (See Table V) The high severity rate resulted 
primarily from the 10 fatalities in 1947; a greater 
number than in any other year of the contests ex- 
cept 1927 when there also were 10 fatal injuries. 
There were 6 permanent partial and 226 temporary 
total injuries or a total of 242 injuries at the enrolled 
plants, a larger number than in any year since 1930. 
The 1947 injuries had a total time loss or charge of 
73,553 days, an economic loss equivalent to 1,000 men 
working shifts. 

Injury frequency of the competing plants in 1947 
was 29.287 per million man-hours. This rate was 
more favorable than the average of 31.542 for the 
22-year history of the Competition. However, it was 
a higher frequency of injuries than in 1946 and 1945. 

Of the 50 operations enrolled in 1947, 42 were open 
quarries and 8 were underground mines. In the 42 
quarries there were a total of 207 injuries of which 
5 were fatal, 5 permanent partial and 197 temporary 
total injuries. (See Table III) The injury-severity 
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TABLE I 


RELATIVE STANDING OF QUARRIES IN THE 1947 NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, BASED UPON THE ACCIDENT SEVERITY RATES OF THE QUARRIES! 


Average 
days of 
Man- Number of injuries ? disability Number of days of disability ? 
hours per temp. Frequency Severity 

Rank worked F. A P.P. Temp. Total injury F. PrP. Temp. Total rate rate 
4 63,622 — — — — -000 000 
5 55,515 — — — — — 000 000 
6 179,685 — 2 2 10 - 20 20 11.131 -111 
7 157,094 — — — 2 2 11 — — — 22 22 12.731 140 
8 92,968 — _ _ 2 2 8 _ _— — 15 15 21.513 161 
9 670,808 — — — 5 5 29 — — — 146 146 7.454 218 
10 91,61i —_ — —_ 5 5 4 _ _— — 20 20 54.579 -218 
11 102 ,678 — 3 3 10 30 30 29.218 292 
12 130,645 — _ _ 3 3 14 —_ — — 42 42 22.963 321 
13 329,080 — 6 18 110 110 18 .233 +334 
14 55,627 — 1 1 23 23 23 17.977 -413 
15 90,250 — —_ — 3 3 14 — — — 41 41 33.241 454 
16 588 , 166 — — — 19 19 16 — — —_ 299 299 32.304 . 508 
17 187,139 —_ _ — 5 5 20 — — 102 102 26.718 -545 
18 185,609 _ —_ 4 4 34 — _ — 135 135 21.551 727 
19 49,642 2 2 19 — 37 37 40.288 745 
20 218,877 = = 7 7 24 — — — 165 165 31.981 . 754 
22 113,704 — 5 5 18 92 92 43.974 809 
23 30,816 - 2 2 13 — 26 26 64.901 844 
24 227,801 — = 14 14 16 = 223 223 61.457 -979 
25 53,196 - 1 1 56 56 56 18.798 1.053 
27 54,792 2 2 38 76 76 36.502 1.387 
28 105,586 - ~ 8 8 19 154 154 75.768 1.459 
29 181,962 — - 9 9 30 - : — 267 267 49.461 1.467 
30 228 ,827 1 13 14 15 150 191 341 61.182 1.490 
32 301,851 — = 1 17 18 18 - 300 313 613 59.632 2.031 
34 276,597 _ - — 17 17 45 — — — 770 770 61.461 2.784 
35 53,520 — 4d 4 38 — 151 151 74.738 2.821 
36 34,182 _ _ ~ 1 1 103 — — — 103 103 29.255 3.013 
37 114,625 — = 1 4 5 34 — 225 135 360 43.621 3.141 
38 25,476 - _ - 3 3 28 - - — 85 85 117.758 3.336 
39 206,441 - 8 8 90 ~ ~ — 723 723 38.752 3.502 
40 293 ,037 - 1 9 10 25 _ - 2,400 229 2,629 34.125 8.972 
41 401,493 1 - - - 1 — 6,000 — _ 6,000 2.491 14.944 
42 323 ,264 1 3 4 14 6,000 — — 42 6,042 12.374 18.691 
45 132,577 — — 1 5 6 8 —_ — $8,825 40 3,865 45.257 29.153 
47 123 ,539 1 1 2 7 6,000 — 6,007 16.189 48.624 
48 120,170 1 — — 2 3 50 6,000 —_— — 100 6,100 24.965 50.761 
49 74,413 1 — 1 6,000 6,000 13.439 80.631 

Totals and 
rates, 1947 6,971,790 5 — 5 197 207 25 30,000 — 6,900 4,990 41,890 29.691 6.008 

Totals and 
rates, 1946 7,292,175 1 — 6 197 204 21 6,000 — 6,141 4,130 15,271 _ 27.975 2.094 


' As reports from mining companies are considered confidential by the Bureau of Mines, the identities of the plants to which this table relates are not revealed. 
*F., fatal; P.T., permanent total disability; P.P., permanent partial disability; Temp., temporary disability. 


* Frequency rate indicates the number of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 
disability lost from injuries per thousand man-hours of exposure, 
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TABLE II 


RELATIVE STANDING OF UNDERGROUND MINES IN THE 1947 NATIONAL CRUSHED STONE ASSOCIATION 
SAFETY COMPETITION, BASED UPON THE ACCIDENT-SEVERITY RATES OF THE MINES! 


Average 
days of 
Rank Man- Number of injuries ' disability Number of days of disability ' 
of hours —— pertemp. —————— —— Frequency Severity 
plant worked F. PT. P.P. Temp. Total injury F. PF. PP: Temp. Total rate ! rate | 
21 82,501 _ — —_— 2 2 32 — —_— _ 64 64 24.242 9.776 
26 38,799 — _ _ 1 1 46 — — —_— 46 46 25.774 1.186 
31 144,090 _ _ —_ 3 3 72 _ — — 216 216 20.820 1.499 
33 31,701 1 1 — 75 75 31.545 2.366 
43 371,604 1 _ —_— 18 19 57 6,000 _ _— 1,029 7,029 51.130 18.915 
44 307 , 008 1 2 3 4l 6,000 81 6,081 9.772 19.807 
46 292,248 2 — —_ 2 4 68 12,000 _ — 135 12,135 13.687 41.523 
50 23,211 1 — _— 1 2 17 6,000 —_ — 17 6,017 86.166 259.231 
Totals and 
Tates, 1947 1,291,162 5 _- 1 29 35 55 30,000 —_— 75 1,588 31,663 27.107 24.523 
Totals and 
rates, 1946 1,338 ,563 2 _ 2 31 35 34 12,000 _— 675 1,045 13,720 26.147 10.250 
! See footnotes 1, 2, and 3, Table I. 
TABLE III 


YEARLY SUMMARY—QUARRIES IN THE NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, 1926-47 ! 


Number of injuries ' Number of days of disability ' 


Man-hours Frequency Severity 
Year Plants worked Fatal  P.T. P.P. Temp. Total Fatal PT. P.P. Temp. Total rate ! rate ! 
1926 40 5,298,983 3 — 6 207 =.216 18,000 — 9,000 4,239 31,239 40.763 5.895 
1927 48 7,876,791 9 — 2 458 469 54,000 — 2,100 7,186 63,286 59.542 8.034 
1928 53 7,509,098 8 — 4 322 ©3384 48 ,000 = 8,700 5,493 62,193 44.479 8.282 
1929 53 7,970,325 4 — 5 286 295 24,000 — 5,760 5,533 35,293 37.012 4.428 
1930 68 8,013,415 6 9 227 36,000 7,250 3,671 46,921 30.199 5.855 
1931 58 5,085,857 4 = 13 198 215 24,000 — 18,660 3,540 46,200 42.274 9.084 
1932 40 2,661,850 1 a 4 75 80 6,000 = 6,750 2,481 15,231 30.054 5.722 
1933 40 2,704,871 1 = 1 67 69 6,000 =, 48 2,893 8,941 25.510 3.306 
1934 46 8,288,257 1 = 2 106 =109 6,000 — 2,850 1,873 10,723 33.148 3.261 
1935 46 4,166,306 2 1 8 77 88 12,000 6,000 9,900 3,015 30,915 21.122 7.420 
1936 50 6,399,023 5 — 14 182 201 30,000 = 8,168 4,590 42,758 31.411 6.682 
1937 47 6,199,001 7 9 136 42,000 = 5,875 4,461 52,3386 24.520 8.443 
1933 47 4,658,119 2 = 6 76 84 12,000 ae 6,600 3,184 21,784 18.033 4.677 
1939 44 4,219,086 2 — 2 51 55 12,000 = 4,800 1,678 18,478 13.036 4.380 
1940 46 4,358,409 1 — 5 78 84 6,000 = 2,550 3,013 11,563 19.273 2.6538 
1941 47 5,777,587 3 = 5 98 ° 106 18,000 — 9,300 2,266 29,566 18.347 5.117 
1942 48 7,178,935 3 2 1 183 189 18,000 12,000 1,500 4,239 35,739 26.327 4.978 
1943 34 4,750,314 4 — 5 134 143 24,000 — 7,146 3,862 35,008 30.103 7.370 
1944 32 3,996,433 3 —— 4 118 =125 18,000 — 3,000 3,323 24,323 31.278 6.086 
1945 46 6,087,037 — 1 135 =136 — 750 3,505 4,255 22.343 0.699 
1946 46 7,292,175 1 — 6 197 204 6,000 = 5,141 4,180 15,271 27.975 2.094 
1947 42 6,971,790 5 — 5 197 207 30,000 — 6,900 4,990 41,890 29.691 6.008 
Total — 122,463,662 75 3 117 3,608 3,803 450,000 18,000 132,748 83,165 683,913 31.054 5.585 


1 See footnotes 1, 2, and 3, Table I. 
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TABLE IV 
YEARLY SUMMARY—UNDERGROUND MINES IN THE NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, 1926-47 ' 


Number of injuries ! Number of days of disability | 


Man-hours Freq y Severity 
Year Plants worked Fatal  P.T. P.P. Temp. Total Fatal P.T. P.P. Temp. Total rate! rate ! 
1926 3 517,926 — — 34 34 533 533 65.646 1.029 
1927 2 318,449 1 —_ 1 14 16 6,000 — 300 68 6,368 50.244 19.997 
1928 5 542,193 1 — 1 68 70 6,000 — 300 888 7,188 129.105 18.257 
1929 4 665,520 1 — 1 30 32 6,000 _— 300 617 6,917 48.083 10.393 
1930 6 595,367 1 se 1 15 17 6,000 —_— 225 468 6,693 28.554 11.242 
1931 3 345,105 — 4 4 147 147 11.591 -426 
1932 2 158,450 — 6 6 165 165 37.867 1.041 
1933 3 229,381 — — 11 11 349 349 47.955 1.521 
1934 4 248,146 — — — 13 13 — — — 287 287 52.889 1.157 
1935 2 175,994 — — — 3 3 — —_ 249 249 17.046 1.415 
1936 4 ‘334,747 1 — — 7 8 6,000 — — 117 6,117 28.899 18.274 
1937 3 364,680 — —_ — 3 3 — _— 91 91 8.226 250 
1938 3 334,442 — 2 2 133 133 5.980 398 
1939 4 393,039 — — 1 1 8 —_ — 600 457 1,057 20.354 2.689 
1940 4 375,987 — — 1 8 9 — _— 4,500 888 5,388 23.737 14.330 
1941 4 591,568 — — 1 15 16 — —_ 750 169 919 27.047 1.553 
1942 4 785,894 — — 1 33 34 _— _— 1,800 1,213 38,013 438.263 3.834 
1943 5 1,019,771 — — 3 45 48 —_— — 4,950 1,123 6,073 47.069 5.955 
1944 4 727,496 1 — 1 27 29 6,000 _ 2,400 796 9,196 39.863 12.641 
1945 7 1,238,845 — — 2 22 24 — — 3,000 755 3,755 19.873 3.031 
1946 8 1,338,563 2 — 2 31 35 12,000 — 675 1,045 138,720 26.147 10.250 
1947 8 1,291,162 5 — 1 29 35 30,000 — 75 1,588 31,668 27.107 24.523 
Total — 12,592,725 13 _— 17 427 457 78,000 —_— 19,875 12,146 110,021 36.291 8.737 

' See footnotes 1, 2, and 3, Table I. - 

TABLE V 


YEARLY SUMMARY—QUARRIES AND UNDERGROUND MINES IN THE NATIONAL CRUSHED STONE 
ASSOCIATION SAFETY COMPETITION, 1926-47! 


: Number of injuries ' ‘Number of days of disability ' 

"Man-hours — Frequency Severity 
Year Plants worked Fatal v.F. P.P. Temp. Total Fatal P.7. P.P. Temp. Total rate! rate! 

1926 43 5,816,909 3 — 6 241 250 18,000 _— 9,000 4,772 31,772 42.978 5.462 
1927 50 8,195,240 10 — 3 472 485 60 ,000 — 2,400 7,254 69,654 59.181 8.499 
1928 58 8,051,291 9 — 5 390 404 54,000 — 9,000 6,381 69,381 50.178 8.617 
1929 57 8,635,845 5 — 6 316 327 30,000 — 6,060 6,150 42,210 387.865 4.888 
1930 74 8,608,782 7 — 10 242 259 42,000 — 7,475 4,139 53,614 30.086 6.228 
1931 61 5,430,962 4 — 13 202 219 24,000 _— 18,660 3,687 46,347 40.3824 8.534 
1932 42 2,820,300 1 — 4 81 86° 6,000 — 6,750 2,646 15,396 30.4938 5.459 
1933 43 2,934,252 1 —_ 1 78 80 6,000 — 48 3,242 9,290 27.264 3.166 
1934 50 3,536,403 1 — 2 119 122 6,000 — 2,850 2,160 11,010 384.498 3.113 
1935 48 4,342,300 2 1 8 80 91 12,000 6,000 9,900 3,264 81,164 20.957 7.177 
1936 54 6,733,770 6 — 14 189 209 36 ,000 — 8,168 4,707 48,875 31.088 7.258 
1937 50 6,563,681 7 9 139 42,000 5,875 4,552 52,427 28.615 7.987 
1938 50 4,992,561 2 — 6 78 86 12,000 — 6,600 3,317 21,917 17.226 4.390 
1939 48 4,612,125 2 — 3 58 63 12,000 _— 5,400 2,185 19,585 18.660 4.236 
1940 50 4,734,396 1 —_ 6 86 93 6,000 — 7,050 3,901 16,951 19.643 3.580 
1941 51 6,369,155 3 6 113 = 122 18,000 10,050 2,435 30,485 19.155 4.786 
1942 52 7,964,829 3 2 2 216 223 18,000 12,000 3,300 5,452 388,752 27.998 4.865 
1943 39 5,770,085 4 8 179 24,300 12,096 4,985 41,081 383.102 7.120 
1944 36 4,723,929 4 —_ 5 145 154 24,000 — 5,400 4,119 33,519 382.600 7.096 
1945 53 7,325,882 — 3 157 3,750 4,260 8,010 21.840 1.093 
1946 54 8,630,738 3 — 8 228 239 18,000 —_— 5,816 5,175 28,991 27.692 3.359 
1947 50 8,262,952 10 — 6 226 242 60 ,000 _— 6,975 6,578 73,5538 29.287 8.90 

Total — 135,056,387 88 3 134 4,035 4,260 528,000 18,000 152,623 95,311 793,934 31.542 5.879 


' See footnotes 1, 2, and 3, Table I. 
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rate of 6.008 per 1,000 man-hours for these injuries 
was moderately higher than the corresponding 22- 
year average rate for enrolled quarries. Although 
the frequency of occurrence of the injuries of 29.691 
per million man-hours was better than the average 
for the past 22 years, the 1947 rate was less favorable 
than in 1946 and 1945. 

In the underground mines enrolled in the 1947 
Competition, there were 5 fatal, 1 permanent partial 
and 29 temporary total injuries. (See Table IV) 
Owing principally to the high number of 5 fatalities, 
the injury-severity rate for these underground mines 
was 24.523 days lost per 1,000 man-hours of work or 
about triple the corresponding average rate for the 
22 years of the Competition and was higher by far 
than in any other year. Injury frequency for the 
enrolled underground mines was the highest since 
1944 but the 1947 rate was appreciably lower than 
the 22-year average. 


Accident-Free Plants 


The following 4 plants—all open quarries—received 
honorable mention and were awarded parchment 
reproductions of the quarry scene on the bronze 
trophy plaque for operating throughout the year 
without a disabling injury: 

Winchester trap-rock quarry, The General Crushed 
Stone Company, Winchester, Middlesex County, 
Massachusetts; 86,460 man-hours. 

Auburn limestone quarry, The General Crushed 
Stone Company, Auburn, Cayuga County, New 
York; 64,576 man-hours. 

Marquette limestone quarry, Marquette Cement 
Manufacturing Company, Cape Girardeau, Cape 
Girardeau County, Missouri; 63,622 man-hours. 

No. 4 trap-rock quarry, Southwest Stone Company, 


Knippa, Uvalde County, Texas; 55,515 man- 
hours. 


The Competition 


The winning plant in the annual National Crushed 
Stone Association Safety Competition is awarded a 
bronze plaque on which is portrayed in bas-relief the 
quarry scene on the pedestal of the “Sentinels of 
Safety” trophy awarded in the National Safety Com- 
petition. The plaque is furnished by the Explosives 
Engineer magazine. Each plant in the contest that 
operated throughout the year without a lost-time 
injury is given an honorable mention award of a 
parchment certificate which is a reproduction of the 
bronze plaque. In addition, each employee of an 
accident-free plant is presented with a Certificate 
of Honor. 


This annual Competition for the promotion of 
safety in the crushed stone industry is conducted 
under the same rules as the National Safety Com- 
petition and the same records are used in both con- 
tests. There are two additional qualifications for 
the crushed stone competition which are that the 
operation must have commercial production of 
crushed stone and that the company be a member 
of the Association. Of the 476 enrolled operations 
in the 1947 National Safety Competition, 50 were 
operated by companies that are members of the Na- 
tional Crushed Stone Association. 

The following 16 States were represented in the 
1947 contest: 


| 
No. of | No. of | ‘ | No. of 
States plants States | plants | States plants 
California 1 Missouri | 3 Tennessee 1 
Connecticut 3 New Jersey 1 Texas 2 
I .linois 3 New York 10 Virginia 4 
Maryland 2 Ohio 3 West Virginia 3 
Massachusetts 1 Oldahoma 1 
Michigan 2 Pen isylvania 10 


Forty-five plants enrolled in the 1947 Competition 
were also enrolled in 1946. Three of these plants 
had accident-free records in both years; 16 had bet- 
ter severity rates in 1947; and 26 had worse severity 
rates in 1947. The following is a comparison of these 
identical plants: 


| Man-hours | Total number | Total number of | Frequency) Severity 

Year — worked of injuries days of disability rate rate 
1945 | 7,580,474 226 26,463 30.011 3.514 
1947 | 7,899,806 225 | 73,215 28.482 9.268 


Number of injuries | Number of days of disability 


| 
Year | 


| F. | | PP. | Total F. | BY. | temp. Total 
| 226 |18,000)...... 3,41c| 5,047) 26,463 
1947 10 |......] 6 | 209 | 225 6,97. 6,240/73,215 
| 


. Causes of Accidents 


Forty-three percent of the accidents at the 50 
crushed stone plants resulted from handling ma- 
terial or objects, falls of persons, and falls and slides 
of rock or material, as shown in Table VI. Haulage, 
falling objects, and flying objects were the succeed- 
ing most frequent causes of disabling injuries. Haul- 
age, falls and slides of rock or material and falls of 
persons accounted for 80 percent of the days of dis- 
ability. 


a 
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TABLE VI 
NUMBER OF INJURIES, BY CAUSES, AT QUARRIES 
AND UNDERGROUND MINES IN THE NATIONAL 
CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION IN 1947 


TABLE VII 
DAYS OF DISABILITY BY CAUSES OF INJURIES AT 
QUARRIES AND UNDERGROUND MINES IN THE 
NATIONAL CRUSHED STONE ASSOCIATION 
SAFETY COMPETITION IN 1947 


Permanent 


Permanent Cause Fatal --——————— Tempo- _ Total 
Cause Fatal Tempo- Total Total Partial rary 
Falls and slides of rocks 
Falls and slides of rock or ma- or materials......... 18,000 — — 775 18,775 
3 24 27 Handling materials or 
Handling materials or objects. . 1 40 41 — 75 1,189 1,214 
Explosives..... — ‘4 4 Explosives.............° — 85 85 
2 34 36 Falls of persons........ 12,000 — ,242 13,242 
Bumping against objects...... — _ — 8 8 Bumping against objects — _ _— 130 130 
Falling objects............... 21 21 Falling objects......... 484 484 
Flying objects or particles..... — — _ 18 18 Flying objects or particles — — _ 150 150 
Machinery.................. 3 9 12 Machinery............ 675 323 998 
Stepping on objects........... — 6 6 Stepping on objects..... 77 77 
Grand total............... 10 — 6 226 242 Grand total. ........ 60,000 — 6,975 6,578 78,553 
TABLE VIII 


AVERAGE DAYS OF DISABILITY PER TEMPORARY INJURY AT PLANTS ENROLLED 


IN THE NATIONAL 


CRUSHED STONE ASSOCIATION SAFETY COMPETITION 


Underground mines 


Total 


Open quarries 

No. of No. of Average No. of No. of Average No. of No. of Average 
Year temporary days of days of temporary days of days of temporary days of days of 

injuries disability disability injuries disability disability injuries disability disability 
1926 34 533 16 207 4,239 20 241 4,772 20 
1927 14 68 5 458 7,186 16 472 7,254 15 
1928 68 888 13 322 5,493 17 390 6,381 16 
1929 30 617 21 286 5,533 19 316 6,150 19 
1930 15 468 31 227 3,671 16 242 4,139 17 
1931 4 147 37 198 3,540 18 202 3,687 18 
1932 6 165 28 75 2,481 33 81 2,646 33 
1933 11 349 32 67 2,893 43 78 3,242 42 
1934 13 287 22 106 1,873 18 119 2,160 18 
1935 3 249 83 77 3,015 39 80 3,264 41 
1936 7 117 17 182 4,590 25 189 4,707 25 
1937 3 91 30 136 4,461 33 139 4,552 33 
1938 2 133 67 76 3,184 42 78 3,317 43 
1939 7 457 65 51 1,678 33 58 2,135 37 
1940 8 888 111 78 3,013 39 86 3,901 45 
1941 15 169 11 98 2,266 23 113 2,435 22 
1942 33 1,213 37 183 4,239 23 216 5,452 25 
1943 45 1,123 25 134 3,862 29 179 4,985 28 
1944 27 796 29 118 3,323 28 145 4,119 28 
1945 22 755 34 135 3,505 26 157 4,260 27 
1946 31 1,045 34 228 5,175 23 259 6,220 24 
1947 29 1,588 55 197 4,990 25 226 6,578 29 
Total 427 12,146 28 3,639 84,210 23 4,066 96 ,356 24 
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Summary of Tables the Competition. The number of injuries by causes 
and the days of disability by causes of injuries are 
shown in Tables VI and VII. Table VIII gives the 
average days of disability for temporary injuries at 
mines and quarries enrolled in the contest. Table 


Tables I and II show the relative standing of the 
open quarries and underground mines, arranged in 
ascending order of accident-severity rates of the 


plants. When two or more plants have accident-free [x gives employment and accident data for crushed 
records, the number of man-hours governs the order. stone plants enrolled in the National Crushed Stone 
Tables III and IV show yearly summary figures from Association Safety Competition, 1946 and 1947, cov- 
1926 to 1947. Table V shows a yearly combined sum- ering identical plants for both years and plants en- 
mary of open quarries and underground mines in rolled only in 1946 and 1947. 


TABLE IX 
EMPLOYMENT AND ACCIDENT DATA FOR CRUSHED STONE PLANTS ENROLLED IN THE NATIONAL CRUSHED 
STONE ASSOCIATION SAFETY COMPETITION, 1946 AND 1947, COVERING IDENTICAL PLANTS 
FOR BOTH YEARS AND PLANTS ENROLLED ONLY IN 1946 OR IN 1947 


Number of injuries ' 


Days of disability ' 
Man-hours = 


Severity 
No. worked F. | By P.P. Temp. Total F. Pt. PP. Temp. Total rate ! rate ! 
Plants enrolled in 
1946 only...... 9 1,100,264 — — 1 12 13 — — 2,400 128 2,528 11.815 2.298 


Identical plants 

enrolled both 

years, 1946..... 45 7,580,474 3 — 7 216 226 18,000 — 8,416 5,047 26,463 30.011 3.514 
Identical plants 

enrolled both 


years, 1947..... 45 7,899,806 10 - 6 209 225 60,000 — 6,975 6,240 73,215 28.482 9.268 
Plants enrolled in 
1947 only...... 5 363,146 — 17 17 338 338 46.813 0.931 


1 See footnotes 1, 2, and 3 in Table I. 


Conference on Beulah Marion Davies 


Industrial Safety EMBERS of the National Crushed Stone Asso- 
URSUANT to a call of President Truman, sev- ciation will be deeply shocked and saddened 
eral hundred delegates representing industry, to learn of the untimely passing on September 15, 

labor, safety organizations and governmental agen- 1948, of Miss Beulah M. Davies, a member of the 

cies, met in Washington in a President’s Conference Association’s headquarters staff since the establish- 
on Industrial Safety on September 27, 28, and 29, for ment of its offices in Washington, D. C., in 1925. It 
the purpose of establishing scopes, objectives, com- was on October 23 of that year that Miss Davies left 

mittee organizations and procedure in a long-term her former position with the Bureau of Public Roads 
cooperative plan of action to preserve the lives of to assume her duties with NCSA as secretary to Mr. 
the nation’s industrial workers. These workers now Goldbeck. During the twenty-three years of her 
number sixty-one million men and women, of whom, employment she served the Association faithfully 
during 1947, two million were injured, seventeen and well through her unselfish devotion to the in- 
thousand killed, and ninety-one thousand perma- terests of NCSA. Miss Davies attended her first 

nently disabled. The Bureau of Labor Standards Annual Convention in Montreal, Canada, in 1926, 

of the U. S. Department of Labor is cooperating in and until illness prevented her going to the meeting 

this movement. in Cincinnati last January had been present at each 
Technical committees were formed covering Anal- successive convention. Through her kindly and 
ysis and Use of Accident Records, Laws and Regu!a- helpful assistance at the convention registration 
tions, Engineering, Research, Education, Labor-Man- desk, she made a host of friends throughout the 
agement Cooperation, and Programs and Services. industry. We miss her at headquarters and know 
Our industry was represented at this conference that to the many who knew her well the conven- 
by Lea P. Warner, Jr., of Warner Company, Phila- tions will seem not quite the same without her. 
delphia, Pa., and H. F. Yotter, of The General Miss Davies is survived by her sister, Mrs. A. T. 
Crushed Stone Company, Easton, Pa. Goldbeck, four other sisters and four brothers, 
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State-Federal Relations in Highway 


Development 
By THOS. H. MacDONALD 


Commissioner, Public Roads Administration 
Federal Works Agency 
Washington, D. C. 


ILE in theme repetitious of previous obser- 

vations before this Conference, a review of 
State-Federal relations in our common objective of 
efficient highway development appears timely, since 
the lag is greater in perfecting administrative organ- 
ization and practices than in development of engin- 
eering techniques. In the long run the results real- 
ized will depend in greater degree upon the quality 
of highway administration than upon the accumu- 
lated engineering knowledge. The latter is the serv- 
ant, not the master, of highway destiny. Progress 
in engineering techniques goes on at an accelerated 
pace. This contrasts sharply with advance in ad- 
ministrative policies and the development of effi- 
cient administrative tools. 

The engineer, before turning his transit forward, 
takes precise observations upon his previously fixed 
points. For the course to follow ahead, he is greatly 
aided if major triangulation monuments have been 
previously established. The postwar years particu- 
larly have been marked by uncertainties without 
triangulation points ahead. In place of reliable land- 
marks to guide the highway official in solving day- 
to-day problems of administration, there have been 
continuing blank spaces of major extent. Decisions 
have to be made resting upon the best information 
available at the moment, with the full knowledge 
that conditions as they unfold may substantially 
affect the validity of policies thus set in motion to 
accomplish hoped-for objectives. 

Highway development for the nation is no over- 
night job. It is a continuing undertaking with 
mammoth dimensions, and its importance is rapidly 
accelerating. The only guidance the highway offi- 
cial has under present-day conditions to determine 
current administrative policies are the back sights 
that are fixed by yesterday’s experience, and the 
collection and analysis of factual data to determine 
the future course that appears to offer greatest 
promise. 


‘Presented at the 34th Annual Meeting of the American Associ- 
gg State Highway Officials, Salt Lake City, Utah, September 


The most useful administrative test for building 
a sound policy structure is the factual focus. The 
bringing into focus of all major facts is the only 
method of obtaining a reasonably true perspective 
of large problems—an effective tool too infrequently 
used. Since improved highways must be classed as 
public services, not as end products, the factual 
focus should be used to measure their relativities. 
That is, their true priority and value are relative to 
the essentiality of each of the whole category of 
individual and public services which are dependent 
upon them and impossible without them. 

Upon this basis we can examine some of the cur- 
rent policies and problems. 


_ Relative Extent of Federal-aid Highway Program 


Criticism has been expressed that the three-year 
annual $500,000,000 Federal-aid authorization of 1944 
represented an extraordinary participation by the 
Federal Government in the Nation’s total highway 
and street program, and that since the level of pri- 
vate industrial activity and employment is very 
high, the size of the Federal-aid program should be 
materially reduced in the interest of economy and 
as an anti-inflation measure. Testimony to this effect 
was in fact introduced during the hearings in Con- 
gress preceding the passage of the 1948 Act which 
authorizes $450,000,000 per year for the fiscal years 
1950 and 1951. 

The facts tell quite a different story. It is now 
universally recognized that adequate highway sys- 
tems are required by, and are essential to, the econ- 
omy and security of the Nation. The postwar Fed- 
eral contribution is not a major or even a high 
percentage of the annual cost of providing and main- 
taining the highways and streets now in service. 
During the years 1946 and. 1947 it represented only 
14 percent of the total highway construction and 
maintenance bill. For these years the Federal con- 
tribution in actual expenditure did not reach the 
level of $500,000,000, but if the full rate of expendi- 
ture had been realized, the Federal contribution 
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would have been less than 20 percent of the total 
highway bill. There is no way to measure with any 
precision the relative Federal, State and local re- 
sponsibilities in the cost of providing our highways 
and streets. 
of the equities involved. In this cooperative under- 
taking, which possesses such extensive national util- 
ity, and which is best suited to our plan of govern- 
ment, it is inconceivable that a Federal contribution 
ranging between 15 and 20 percent of the over-all 
cost can be fairly judged an adequate contribution 
by the Federal Government, much less an excessive 
participation. 

Viewed as a single isolated figure preceded by a 
dollar sign and followed by a string of ciphers, $500,- 
000,000 is a large sum. Viewed in its proper context 
in relation to the total of Federal expenditures, and 
the dollars involved in the highway transportation 
industry as a major element in the whole national 
economy, the Federal contribution to the highway 
program of the Nation does not bulk so large. Dur- 
ing the fiscal year 1948 Federal expenditures ap- 
proximated $36.66 billion. Of this total, slightly 
more than 3 percent was expended on construction, 
and less than one percent on the Federal-aid high- 
way program. Again, if the rate of expenditure of 
Federal aid had been at the full amount authorized, 
it would have represented less than 1% percent of 
the total Federal expenditure. Does this now appear 
to be such an excessive contribution by the Federal 
Government? 

In terms of the individual citizen, a $500,000,000 
Federal participation represents $3.42 per capita, or 
less than one penny per day. This is equivalent to 
about one stick of chewing gum. 

There is still another factor to be considered in 
viewing the size of the Federal-aid highway con- 
tribution. The postwar dollar is considerably smaller 
than the prewar dollar. Expressed in terms of high- 
way construction purchased, the present annual 
postwar Federal-aid contribution amounts to very 
little more than the smaller Federal-aid authoriza- 
tions of the prewar years, and is relatively less than 
work relief expenditures for certain years. 

Incidentally, propaganda unchallenged seriously 
misleads public thinking. The criticism that Federal 
aid as a policy leads to extravagant spending is false. 
The rate of expenditure relative to the funds avail- 
able is more rapid for projects financed wholly by 
State or Federal funds than for projects financed 
jointly. This slower rate of exhaustion of funds 
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reflects more adequate consideration of priority of 
need, and more thorough preparation of plans re- 
quired as a prerequisite for joint administrative 
agreement. These requirements many times are the 
only protection of a sound, long-range program 
against the distortions of political pressures or 
promises. 


The Highway System—An Operating Plant 


Next in order perhaps under present conditions is 
a backsight on the question,—Are highway improve- 
ments a luxury purchase? The provision, mainte- 
nance and operation of highway facilities represent 
basically an essential phase of one of the principal 
industries of the Nation—the industry of highway 
transportation—an industry which we _ obviously 
cannot eliminate and one which the public gives no 
indication of curtailing. Quite the contrary! In the 
postwar period the unexpected expansion of the 
highway transportation industry is continuing. It 
is reflected in no uncertain terms by the continued 
demand for new cars, by the amazing increase in 
motor truck use, and by the increase in the use of 
all motor vehicles. 

With all its size and importance, expenditures for 
highway transportation are a modest portion of all 
expenditures of the Nation. The Department of 
Commerce reports that in 1947 the total of personal 
consumption expenditures was 165 billions of dol- 
lars, of which slightly more than 12 billions, or 
about 7.5 percent, went for motor vehicle transporta- 
tion. In 1947 total highway and street expenditures 
approximated $2.5 billion, only 1.5 percent of $165 
billion. If street and highway expenditures could 
be eliminated entirely, it would have no preventive 
effect as an anti-inflation measure. 

The industry is as completely dependent upon 
highways and streets, upon which all motor vehiclés 
must operate, as it is upon the motor vehicles them- 
selves. The only difference from a completely pri- 
vate transportation industry is that in this case the 
roadbed, or the plant, is provided by Government— 
Federal, State and local. Just as with any other 
plant, this plant must be initially constructed, en- 
larged from time to time, maintained, and periodi- 
cally renewed. Road sections wear out and must be 
replaced. Obsolescence is an acute factor. There 
may be some categories of public construction, gen- 
erally Jumped under the label “public works,” which 
can be regarded as postponable in times of prosper- 
ity, and which can be undertaken or expanded ma- 
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terially in times of depression in accord with the 
“pump priming” theory. The provision of adequate 
highways and streets cannot be so classified. Mainte- 
nance to a degree can be substituted temporarily for 
construction and reconstruction. This is exactly 
what we did during the war period, and to no small 
extent what we are now doing in the postwar pe- 
riod. During the war we built up a large backlog 
of deferred construction and reconstruction which 
we have hardly begun to reduce. In every State the 
volume of required construction necessary to bring 
our highways and streets to a condition of adequacy 
represents a program which it will require years to 
,complete. To attempt to defer this needed program 
of capital improvements by maintenance is simply 
a penny-wise, pound-foolish policy. The mainte- 
nance dollar is worth no more than the construction 
dollar. Beyond a certain point it becomes necessary 
to spend several maintenance dollars for every con- 
struction dollar to keep an outworn section of high- 
way or street in service. With obsolete highways 
we soon reach the point where the expenditure of 


any number of maintenance dollars will not keep > 


them open to traffic. The maintenance forces of the 
Nation have done an heroic job during the war and 
the immediate postwar period, but it is high time 
that we recognize the need to accelerate our pro- 
gram of capital replacements in the interest of true 
economy. We cannot achieve true economy by de- 
preciating the capital now invested in our highways. 


Price Trends and Progress 


Highway construction costs continue at a high 
level and the price trend still points upward. How- 
ever, the increase in highway costs is not out of line 
with the increase in costs for all types of construc- 
tion, which in turn is not out of line with the general 
increase in the cost of all commodities. Since the 
total street and highway construction currently rep- 
resents less than one-tenth of the total of construc- 
tion activity, it is apparent that the highway and 
street program is too small a part of the total con- 
struction program, to say nothing of the total na- 
tional economy, to affect the price structure mate- 
rially. 

If we are to continue in business we must pay the 
“going rate.” If there is contractors’ capacity to pro- 
duce we need to increase our operations, in many 
States to a figure double or treble the present rate 
of construction. In doing so, however, we are not 
justified in paying exorbitant prices. We must con- 


tinue our policy of eliminating unnecessary high- 
cost items, and of “careful shopping” for the essen- 
tial items. 

A study of price relationships in individual States 
indicates that we would pay about the same unit 
prices for highway work whether we halved the 
present highway program or doubled it. In 1947 the 
highway program in various States ranged from less 
than 5 percent to more than 15 percent of the total 
construction activity, and yet there was no con- 
sistent relationship with respect to the extent of the 
advance in highway prices. 

This is not to say that in any State the highway 
program can be doubled overnight without any ef- 
fect on highway prices. It is probable that the man- 
ner in which the program is accelerated and main- 
tained has a much more significant effect upon prices 
than the size of the program within the limits which 
we are here discussing. Unless the State adopts a 
policy of smoothly accelerating its construction pro- 
gram to the required rate, and thereafter maintains 
that rate, the highway contracting industry will not 
be encouraged to meet the program, nor can high- 
way contractors afford the risk of close bidding when 
contract lettings are offered on an erratic feast and 
famine schedule. 

We all recognize that the highway construction 
program has been seriously handicapped since the 
end of the war by critical shortages of materials, 
equipment, contractors’ organizations, and _ labor. 
Many of the shortages are still with us. The staffing 
of adequate engineering organizations continues to 
be difficult. High prices heretofore have caused the 
postponement of many needed improvements in the 
hope of a price decline. Necessary preliminary ar- 
rangements relating to planning and financing are 
holding up some of the very important urban proj- 
ects. 

During the three years since the end of the war— 
the same three years for which the postwar funds 
were apportionedwe have placed postwar projects 
under contract to the extent of about $865,000,000 in 
Federal funds, or about 60 percent of the apportion- 
ments for the three years combined. In terms of 
construction put in place, the progress in advancing 
the postwar program amounts to about 40 percent 
of the funds apportioned for the first three postwar 
fiscal years. 

Notwithstanding the many difficulties, the postwar 
program is gaining momentum. During the fiscal 
year 1946,—the first postwar fiscal year,—Federal 
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funds for postwar projects placed under contract 
amounted to only about 20 percent of a $500,000,000 
apportionment. For the fiscal year 1947 the corre- 
sponding figure was 58 percent, and for the fiscal 
year 1948 it was 79 percent. During July and August 
of this year the projects on which contracts were 
awarded totaled over $100,000,000 in Federal funds, 
and included a sizeable volume of urban work. 

While we have achieved in the postwar period 
much in which we can take pride, we have not yet 
achieved a rate of highway construction which is 
consistent with the needs. Considering the Federal- 
aid program as an index, the volume of construction 
put in place during the last fiscal year represents 71 
percent of one postwar year’s Federal-aid apportion- 
ment of $500,000,000. In relation to needs there is 
every evidence that a Federal-aid authorization of 
$450,000,000 to $500,000,000 a year is conservative. 
Thus far, however, measured in terms of the final 
test of construction put in place, we have achieved 
a $346,000,000 rate of production during the last fis- 
cal year. 

Several of the States have succeeded in advancing 
their Federal-aid highway construction program to 
the point where it approximates the postwar rate of 
Federal fund authorizations. Other States are ap- 
proaching that objective. There are a number of 
States, however, whose postwar programs have been 
considerably delayed for various reasons, and it is 
in these States that particular attention needs to be 
given to expediting the programs in every way pos- 
sible. The need for additional highway improve- 
ments is too great everywhere to justify satisfaction 
with respect to the over-all rate at which vitally 
needed facilities are being provided. Only by in- 
creasing our present efforts and continuing the pro- 
gram without interruption can we expect to over- 
come the many deficiencies that now exist in our 
highway transport plant. 

Continuity of operations must be maintained. In 
a stable program, where the work contracted for 
and the work done during a year are about equal, 
it is necessary to have an average of about 60 per- 
cent of an annual apportionment contracted for and 
remaining to be done in order to accomplish during 
the year a volume of work equal to an annual appor- 
tionment. In an expanding program such as we 
have had since the end of the war, and have now, 
the ratio is 70 percent or more, and when there is a 
significant volume of large urban projects which 
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require several years to complete, the ratio may be 
even higher. 

These statements should not be misinterpreted. 
There are two reliable governors of the rate of con- 
tracting that should be attempted. First, the capac- 
ity of the highway organization to administer and 
to provide adequate engineering control, and second, 
the capacity of the contracting industry to mature 
high class production on time. These two governors 
effectively operating can be relied upon to determine 
the rate of contracting which should not be ex- 
ceeded. 


New Patterns of Highway Administration 
Crystallized by ‘44 Act 


During the three decades 1916 to 1948 we have 
achieved a degree of highway development that far 
exceeds that of any other nation. The Federal-Aid 
Highway Act of 1944 constitutes a basic revision of 
Federal-aid highway legislation,—a revision not of 
the time-tested administrative principles of that law, 
but rather a revision adjusted to the three-fold task 
before us. It is not a mold to force conformance to 
any preconceived or arbitrary notion, but rather a 
recognition of the well defined future needs. It rec- 
ognizes the basic requirements of our main routes 
by continued substantial provision for the primary 
Federal-aid system. It recognizes the need for the 
improvement of secondary or farm-to-market roads, 
but it wisely provides for an orderly development by 
requiring the designation of a system of principal 
secondary and feeder roads. It recognizes the in- 
creasingly acute problem of urban congestion with 
the provision of substantial authorizations for ex- 
penditure in urban areas. Finally, it provides for the 
designation of the National System of Interstate 
Highways. In the light of our present knowledge 
the integrated pattern recognizes the most important. 
required service and provides a national policy of 
road improvement not subject to informed attack. 


Population Distribution Pattern 


Certain basic factors profoundly influence the di- 
rection of sound administrative policies. The long 
continued change in the population balance from the 
rural to the urban areas, the growth of metropolitan 
concentrations, the shifts in urban population in- 
ternally, and the fantastic expansion of daily travel 
mileage have rendered obsolete the conventional 
street plan for major traffic flows, and made neces- 
sary arterial systems for the mass movements. 
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There has been a steady and rapid increase in the 
urban population, and a relative decrease in the 
rural population since 1800. From 1900 to 1940 the 
urban population increased from 40 to 56.5 percent 
of the total. In the same period, however, the pop- 
ulation of the central core of the metropolitan areas 
increased at a much slower rate than their satellite 
communities. There has been a large increase in 
the size of metropolitan areas. The process is well 
illustrated by the nation’s capital. The city has 
spilled over its original boundaries well into Mary- 
land and Virginia. The approximate radius of the 
metropolitan area is at present about ten miles. 
There is every indication that it will shortly increase 
to 20 miles, and a sound plan for the future must 
extend well beyond this distance. Small, self-con- 
tained communities complete with shopping centers 
and small industries are springing up everywhere in 
this metropolitan area. The growth of these smaller 
business communities is largely the result of the 
initiative of a great many individuals without seri- 
ous conformity to any metropolitan plan. Because 
of the large number of independent governmental 
units involved, practically every large metropolitan 
center is today without a coordinated plan for the 
area as a whole. The most effective way—probably 
the only way—to realize a desirable area plan, is to 
select and construct promptly the skeleton frame- 
work of a long-term development pattern;—that is, 
the arterial road and street network which must 
serve the satellite communities and the central city. 
Until this framework, comparable to the steel frame- 
work of a modern building, becomes an actuality, 
the growth of the suburban communities, business 
districts and industries will continue to be largely 
an uncoordinated, heterogeneous growth. When the 
framework is an actuality, the growth of these com- 
munities will almost automatically be adjusted to 
the arterial system and be regulated thereby. 


New Concepts of Decentralization 


The growth of industrialism supplied the reason 
for population concentration. Industry has been 
piled on industry in metropolitan areas, and the 
constantly increasing numbers of workers required 
have multiplied the problems of preserving decent 
living standards. One major result is the priority 
problem of traffic congestion. There has been much 
conversation about decentralization, but very little 
has been done to change the trend of plant expan- 
sion in close proximity to existing units. Now a new 


concept—that of security—is for the first time being 
given serious attention. Recently the National Re- 
sources Security Board has stated that the only 
present known defense against the new and terrible 
weapons of warfare is space;—not that space in itself 
protects, but that by segregation at reasonable dis- 
tances of plant units,—particularly those of a critical 
nature,—there is the opportunity to protect the ma- 
jor part of an industry. Heretofore decentraliza- 
tion of industry has been loosely thought of in terms 
of relatively long distances. With the newer concept 
of five- to ten-mile separations of plant units, and the 
separation of critical from non-critical plants or in- 
stitutions, there appears to be a possibility of the 
acceptance of a new pattern for the future as new 
plants are built or old ones expanded. Over a period 
of time a measure of security would emerge that cer- 
tainly does not now exist. The relation of such a 
concept of industrial development in the future to 
the larger scale planning of the arterial highway 
system within metropolitan areas is apparent. The 
policy of a security plan for future plant location 
and development is utterly dependent upon the pro- 
vision of free flowing arterial and inter-communicat- 
ing highways. Such highways must cut across the 
boundary lines of many jurisdictions. They become 
a common denominator for the whole area. By the 
force of these conditions the highway officials, State 
and Federal, are projected into the role of coordina- 
tors. 


Pressures to Distort a Balanced Highway Program 


This year motor vehicles in use will doubtless pass 
40,000,000 units. The service demanded of the high- 
ways, and every quantitative element involved in 
highway transport stand at an all-time high. High- 
way construction costs are double those of the 
prewar period, and the highway funds are being 
depleted by maintenance costs at nearly twice the 
prewar rate. There are individuals and associations 
purporting to speak for the industries most depend- 
ent upon the extent, capacity and condition of the 
highway systems for their markets, that are placing 
serious obstructions—perhaps the main obstacles— 
in the path of the highway officials who are endeav- 
oring to plan a legislative program calculated to 
meet at least in part the current realities of service 
demand, cost and income. Along with the demand 
of purely selfish interests for the legalizing of 
heavier loads, and the lowering of road user taxes, 
are the pressures to disperse road user income to the 
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less important roads and away from the control of 
the highway departments. The only possible way 
of meeting the critical situation thus induced is an 
informed public opinion secured through the me- 
dium of the current needs studies now under way 
in many States. The importance of these cannot be 
over-emphasized. The membership of the study 
committees is composed of, or includes, representa- 
tives of the legislature, thus meeting the essential 
requirement that the legislative branch shall have 
complete information and shall help to formulate 
recommendations. 

Our faith in the tenets of democracy lies largely in 
the proven fact that we can rely upon the majority 
action when the legislative branch understands the 
. problems. We have recent confirmation in the legis- 
lation adopted by the State of California after a 
thorough study and a factual report of the reason- 
able needs. That State has rendered a great service 
in pioneering a sound procedure to secure public 
support and legislative approval of a well balanced 
highway development program. 


State-Federal Administrative Operations 


The truly significant effect of the Federal-aid plan 
of operation is qualitative. The results spring less 
from the Federal funds than from the administra- 
tive principles incorporated in the Federal-aid legis- 
lation with the passage of the first Acts in 1916 and 
1921, and which are perpetuated in the Act of 1944. 
In essence, these administrative principles establish 
a partnership of each of the State governments, 
represented by its State highway department, and 
the Federal Government, represented by the Public 
Roads Administration;—a partnership to which each 
partner brings his contribution and in which each 
assumes his share of responsibility; a partnership in 
which there are allotted to each partner specified 
functions; a partnership dedicated to a single, nation- 
wide program. Moreover, each of the separate State 
partners has a common Federal partner, which has 
been of the utmost importance in securing coopera- 
tion of adjoining States in the solution of inter-State 
problems. 

The motive that first brought the State highway 
departments together to form this highly important 
American Association of State Highway Officials was 
the seeking of Federal highway legislation. The 
Federal-aid plan has demonstrated the principle that 
the States and the Federal Government can, by joint 
action, successfully attack problems which have both 


State and Federal aspects. There are no highways, 
except in Federal areas, that are constructed and 
maintained wholly by the Federal Government, like 
the “National Highways” of other countries. Al- 
though other factors are involved, the plan of joint 
highway administration adopted in this country is 
very largely responsible for the advance in engineer- 
ing techniques, operations and production, that has 
made the United States the Mecca of the highway 
engineers and officials of the world. 

When the Federal highway law of 1916 was en- 
acted, a most important prerequisite to the sharing 
in the Federal funds by the individual States was 
the establishment of an adequate State highway de- 
partment. Less than half of the States had such 
departments. Today, with every State included, 
these departments are an honor to, and a major con- 
structive force for, the Nation. 

The 1944 Act extended Federal aid to the second- 
ary and urban road systems. Of the more than 3,000. 
counties, our estimates at that time showed less than 
one-third provided with adequate highway engineer- 
ing administration. In the urban areas for the first 
time under the supervision of the State highway 
departments, wide-spread engineering studies were 
made of the modern requirement of efficient arterial 
systems. The progress is good within the time. When 
we succeed in these areas in establishing the same 
engineering service and control that now exist for 
the Federal-aid highway system, we are well on the 
way toward the realization of a balanced highway 
program for the Nation. 

We have attacked together the many new frontiers 
involved in the enlarged program. The more exten- 
sive operations have required changes in the organ- 
ization of the Public Roads Administration as well 
as the State highway departments. There have been 
surprisingly few frictions developed by these major — 
changes, a fact for which we are profoundly grateful 
to the State highway departments. We realize that 
these Departments confront certain difficulties, and 
it will be the constant effort of the Public Roads Ad- 
ministration, in its administrative policies, to pro- 
vide the flexibility that will make the task of the 
highway easier, and free them from unnecessary 
administrative detail to the fullest extent consistent 
with our legal responsibilities. Our objective is that 
of the State highway departments. It is to the in- 
terest of the Public Roads Administration that we 
have and help to develop the strongest possible high- 
way department in every State. 
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Dealings Between Businessmen’ 


OST businessmen have a solemn feeling of the 

obligation to maintain honor in the business 

world. They are men who recognize the importance 
of the square deal as part of creative industry. 

The real test of a man’s ethics comes in the twi- 
light zone between what is clearly demanded by the 
tests of honesty, and what is required by that com- 
bination of feeling and judgment which is the mark 
of a good businessman. 

Merely being legal will not bring customers back. 
Trade depends upon goodwill, in which legality is 
only an ingredient. For custom the businessman de- 
pends upon the judgment of buyers; for credit he 
depends upon the reputation for integrity he has 
with his banker; for his trade reputation he depends 
upon the appraisal of those in the same line of busi- 
ness—and there are no more merciless appraisers of 
men and their worth than business competitors. 

The firm that establishes a reputation for honesty 
and for fair dealing beyond the necessities of the 
law has a business asset of great value and profit. 

Dealings between businessmen themselves hang 
more and more upon good faith, and the reputation 
a man gets that his word is as good as his bond is 
an important asset. Sometimes one comes upon a 
man who relies upon the technical defense that he 
has not bound himself in writing: there is no con- 
tract or lease. That may avail in a court of law, but 
not before the bar of business ethics. There is a 
strong feeling for fairness in business today, and the 
man who does not conform finds himself avoided. 

Some persons dismiss the question about profes- 
sional ethics for business by just saying, “There’s a 
difference.” But do not the basic qualities of pro- 
fessionalism hold true for business? There is not 
yet the unity in business one sees in the professions, 
but each business is working steadily toward self- 
expression in the ethical field. 

The high principles of square dealing apply even 
in competition, though it is a fact that the unscru- 
pulous conduct of a few may make it difficult for 
many in the same line of business to live up to their 
ideals. Competition is a severe referee and looks 
only at results, not at motives. The rewards for suc- 
cess are great, and the penalty for failure is oblivion. 

When competition is put on public trial, its 


‘A condensation by The Advertiser’s Digest (September 1948). 
Reprinted with credit to the Royal Bank of Canada, Canadian 
Purchasor, and The Advertiser’s Digest. 


accusers emphasize the bad forms it has sometimes 
taken, and do not bring out the fact that in most of 
its forms competition is essential to the maintenance 
of energy and enterprise, and without these we 
should cease to progress. 

Competition is not good or bad in itself. There is 
ethical competition, toward which all men who have 
a high opinion of themselves and high hopes for 
society are working. Those who are unscrupulous 
are finding it more difficult to maintain their place 
in commerce. 

Business does not wait for others to make its 
moralities. It not only polices itself to a large ex- . 
tent, but it is constantly trying to set higher stand- 
ards. Never before was there such a keen feeling 
of the responsibility of corporations to stockholders, 
customers, employees and the public. 

Business has set up organizations to help to extend 
and maintain its ethical standards. Nearly 40 years 
ago Better Business Bureaus were organized by 
businessmen who realized that bad business prac- 
tices not only hurt business at once but threatened 
the health of business enterprise. 

Trade associations, too, are raising ethical stand- 
ards in business. These are organizations in which 
businessmen join together in the old guild spirit for 
collective action looking toward improvement of 
their business and of their relations with the public. 
These associations become professionally conscious, 
and set up standards of practice or codes of ethics 
based upon the motive of service. 

It is a time to show the essential fairness of our 
way of life. Defects will reveal themselves from 
time to time .. . the nearer we attain to perfection 
in one respect, the more defects in others are thrown 
into prominence. But as society and the community 
advance, so will business hold itself increasingly 
accountable to the public, and responsive to the 
public trend. 

Many self-appointed reformers who never engaged 
in business fail to see that changes are not wrought 
by words and slogans but by thoughts and acts. 
Very few “reformers” know or admit the steady 
ethical evolution that is going on within business. - 
As one modern business writer has said, “The world 
quietly turns over while the professional reformers 
are barking at the moon.” 
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Apportionments Under New Federal-Aid Act 


Made to States for Fiscal Year 1950 


MOUNTS apportioned to the states under the 
1948 Federal-Aid Highway Act were announced 
September 1, by the Public Roads Administration. 
The Act under which the apportionments are made 
provides a total of $450 million aid for each of the 
fiscal years 1950 and 1951. The apportionments for 
fiscal year 1950, which follow, become available next 
July 1 and remain available until June 30, 1952. 
Total authorizations are divided by the Act into 


three groups— (1) 45% for projects on primary roads 
in the Federal-aid system; (2) 30% for Federal-aid 
secondary roads, and (3) 25% for Federal aid in 
urban areas having a population of 5000 or more. 
State percentages for each group vary in accordance 
with differing areas, population and post-road mile- 
ages. 

These are the apportionments which the states 
must generally match: 


Sums Apportioned for Fiscal Year 1950 for 


State Federal-aid Secondary 
Primary or Feeder Urban 
System Roads Highways Total 
$4 ,234 , 466 $3 ,347 ,912 $1,157,921 $8 ,740 ,299 
3,437 ,818 2,765 ,905 495 ,958 6,699 ,681 
8,025,813 4,595,138 7,216,292 19 ,837 ,243 
2,894,455 1,988 ,785 1,421 ,220 6,254,460 
7,812,450 4,198,769 8,449 , 887 20 ,461 ,106 
3,036 ,036 2,270,096 1,360,748 6 ,666 , 880 
6,058 ,649 3,663 ,939 5,048 ,623 14,771,211 
974,531 649 ,688 422,019 2,046 ,238 
2,547 ,207 927 ,053 4,911,404 8,385 ,664 
9 ,615 ,348 3, 788,591 16,681,818 30 ,085 , 757 
6,967 ,252 4,101,078 6,698 ,622 17 ,766 ,952 
4,266 ,287 3,278,719 1,415 ,352 8,960 ,358 
District at 974 ,531 649 ,688 1,018 ,601 2,642 ,820 
987 ,096 1,006 ,657 741 447 2,735,200 
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MANUFACTURERS’ DIVISION 


of the 


NATIONAL CRUSHED STONE ASSOCIATION 


These associate members are morally and financially aiding the Association in its efforts to 
protect and advance the interests of the crushed stone industry. Please give them favorable 
consideration whenever possible. 


Allis-Chalmers Mfg. Co. 
Milwaukee 1, Wis. 
Crushing, Screening, Washing, Grinding, 


Cement Machinery; Motors; Texrope 
Drives; Centrifugal Pumps; Tractors 


American Cyanamid Co. 
Explosives Department 
30 Rockefeller Plaza, New York 20, N. Y. 
Explosives and Blasting Supplies 


American Manganese Steel Division of 
American Brake Shoe Company 
389 East 14th St., Chicago Heights, II. 
Manganese Steel Castings, Power Shovel 
Dippers, Material Handling Pumps, Heat 
and Corrosion Resistant Castings, Recla- 


mation and Hard-Facing Welding Ma- 
terials 


American Pulverizer Co. 
1249 Macklind Ave., St. Louis 10, Mo. 


Manufacturers of Ring Crushers and Ham- 
mermills for Primary and Secondary 
Crushing 


Atlas Equipment Corp. 
635 Ridge Ave., Pittsburgh 12, Pa. 


Shovels; Cranes; Draglines; Moto-Cranes; 
Earth Hauling Equipment; Road Rollers; 
Trailers; Asphalt Equipment; Pumps; 
Buckets; TracTracTors; Power Units; 
Tractors; Crushers; Asphalt Plants; Air 
Compressors; Shop Mules; Dirt Moving 
Equipment 


Atlas Powder Co. 
Wilmington 99, Del. 
Industrial Explosives and Blasting Suapiies 


Bacon-Greene & Milroy 
205 Church St., New Haven 10, Conn. 
“FARREL-BACON” Jaw Crushers for Pri- 


mary and Secondary Operation. Convey- 
ors, Elevators, Rolls, Screens 


Bacon-Pietsch Co., Inc. 
149 Broadway, New York 6, N. Y. 


Manufacturers of Farrel-Bacon Crushers 
and allied Screening & Conveying Equip- 
ment 


Barber-Greene Co. 
Aurora, Illinois 


Portable and Permanent Belt Conveyors, 
Belt Conveyor, Idlers, Bucket Loaders 
both Wheel and Crawler Mounted, As- 
phalt Mixers and Finishers, Coal Handl- 
ing Machines 


C. G. Buchanan Crushing Machinery Divi- 
sion of the Birdsboro Steel Foundry and 
Machine Co. 

1941 Furnace St., Birdsboro, Pa. 


Primary, ow and Finishing Crushers 
and Rolls 


Bucyrus-Erie Co. 
South Milwaukee, Wis. 


Excavating, Drilling and Material Handling 
Equipment 


Cross Engineering Co. 
Carbondale, Pa. 


Screen Plates and Sections, Perforated Plate, 
for Vibrating, Rotary and Shaking Screens 


Cummins Engine Co., Inc. 
Columbus, Ind. 
Diesel Engines, Fuel Pumps 


Deister Machine Co. 


1933 East Wayne St., Fort Wayne 4, Ind. 


Deister Plat-O Vibrating Screen, Deister 
Compound Funnel Classifier 


Detroit Diesel Engine Division 
General Motors Corp. 
13400 West Outer Drive, Detroit 23, Mich. 


Light Weight, Compact 2 Cycle Diesel En- 
gines and “Package Power” Units for All 
Classes of Service 


Diamond Iron Works, Inc. 
1728 N. Second St., Minneapolis 11, Minn. 
Rock Crushing, Conveying and Transmis- 


sion Machinery 
E. I. du Pont de Nemours & Co., Inc. 


Wilmington 98, Del. 
Explosives and Blasting Accessories 
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Easton Car and Construction Co. 
Easton, Pa. 


Heavy-Duty Dump Body Trailers for Rock 
and Ore, Truck Bodies and Quarry Cars. 
Overhead Hoists for Dumping Haulage 
Units. Electric Heaters for Tar, Asphalt or 
Bitumen. 


Ensign-Bickford Co. 
Simsbury, Conn. 


Cordeau-Bickford Detonating Fuse and 
Safety Fuse 


Euclid Road Machinery Co. 


1361 Chardon Road, Cleveland 17, Ohio 


Heavy-Duty Trucks and Dump Trailers for 
' “Off Highway” Hauls, Loaders for Earth 
Excavation 


Frog, Switch & Mfg. Co. 
Carlisle, Pa. 


Manganese Steel Department—Manufactur- 
ers of “Indian Brand” Manganese Steel 
Castings for Frogs, Switches and Cross- 
ings, Jaw and Gyratory Crushers, Cement 
Mill, Mining Machinery, etc., Steam 
Shovel Parts 


General Electric Co. 
1 River Road, Schenectady 5, N. Y. 
Electric Motors 


Goodyear Tire & Rubber Co., Inc. 
Akron, Ohio 


Belting (Conveyor, Elevator, Transmission), 
Hose (Air, Water. Steam, Suction, Mis- 
cellaneous), Chute Lining (Rubber) 


Gruendler Crusher and Pulverizer Co. 
2915 N. Market St., St. Louis 6, Mo. 


Rock and Gravel Crushing and Screening 
Plants, Jaw Crushers, Roll Crushers, 
Hammer Mills, Lime Pulverizers 


George Haiss Mfg. Co., Inc. 
381 Canal Place, Bronx, New York 51, N. Y. 
Clamshell Buckets, Portable Conveyors 


Harnischfeger Corp. 
4400 W. National Ave., Milwaukee 14, Wis. 


A complete line of Power Excavating 
Equipment, Overhead Cranes, Hoists, 
Smoothare Welders, Welding Rod, Motors 
and Generators 


HarriSteel Products Co. 


420 Lexington Ave., New York 17, N. Y. 
Woven Wire Screen Cloth 


Hayward Co. 


50 Church Street, New York 7, N. Y. 


Orange Peel Buckets, Clam Shell Buckets, 
Electric Motor Buckets, Automatic Take- 
up Reels 


E. Lee Heidenreich, Jr., Consulting 
Engineers 

67 Second St., Newburgh, N. Y. 

Plant Layout, Design, Supervision; Open Pit 
Quarry Surveys; Appraisals—Plant and 
Property 

Hendrick Mfg. Co. 

Carbondale, Pa. 

Perforated Metal Screens, Perforated Plates 
for Vibrating, Shaking and Revolving 
Screens; Elevator Buckets; Hendrick Vi- 
brating Screens 

Hercules Powder Co. 
Wilmington 99, Del. 
Explosives and Blasting Supplies 


Hetherington & Berner Inc. 
701-745 Kentucky Ave., Indianapolis 7, Ind. 


Asphalt Paving Machinery, Sand and Stone 
Dryers, Dust Collectors 


Highway Equipment Co., Inc. 
616 D Ave., N.W., Cedar Rapids, Iowa 
Complete Line of Spreaders 


Illinois Powder Mfg. Co. 
112 N. 4th St., St. Louis 2, Mo. 
Gold Medal Explosives 


Ingersoll-Rand Co. 
11 Broadway, New York 4, N. Y. 


Rock Drills, Quarrymaster Drill, Jackbits, 
Bit Reconditioning Equipment, Portable 
and Stationery Air Compressors, Air 
Hoists, Slusher Hoists, Air Tools, Diesel 
Engines, Pumps 


Insley Manufacturing Corp. 
801 N. Olney St., Indianapolis 6, Ind. 


Concrete Carts and Buckets, % Yd. Cranes 
and Shovels 


Iowa Manufacturing Co. 


Cedar Rapids, Iowa 

Rock and Gravel Crushing, Screening, Con- 
veying and Washing Plants, Hot and Cold 
Mix Asphalt Plants, Stabilizer Plants, KU- 
BIT Impact Breakers, Screens, Elevators, 
Conveyors, Portable and Stationary Equip- 
ment, Hammermills 


Jeffrey Manufacturing Co. 


E. First Ave., Columbus 16, Ohio 


Material Handling Machinery, 
Pulverizers, Screens, Chains 


Crushers, 
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Joy Manufacturing Co. 

333 Oliver Bldg., Pittsburgh 22, Pa. 

Drills: Blast-Hole, Wagon, Rock, and Core; 
Air Compressors: Portable, Stationary 
and Semi-Portable; Aftercoolers; Porta- 
ble Blowers; Carpullers; Hoists: Multi- 
Purpose and Portable; Rock Loaders; Air 
Motors; Trench Diggers; Belt Conveyors; 
Drill-Bit Furnaces; “Spaders”; “String-a- 
Lite” (Safety-Lighting-Cable); Backfill 
Tampers; Drill Bits: Rock and Core 


Kennedy-Van Saun Mfg. and Eng. Corp. 
2 Park Ave., New York 16, N. Y. 


Material Handling Machinery—Crushers, 
Pulverizers, Vibrating Screens 


Kensington Steel Co. 
505 Kensington Ave., Chicago 28, IIl. 


Manganese Steel Castings, Dipper Teeth 
Crawler Treads, Jaw Plates, Concaves and 
Hammers 


Keystone Driller Co. 
Beaver Falls, Pa. 
Drills, Power Shovels 


King Powder Co.., Inc. 
Cincinnati, Ohio 
Detonite, Dynamites, and Blasting Supplies 


Koehring Co. 
3026 W. Concordia Ave., Milwaukee 10, Wis. 


Mizers, Pavers, Shovels, Cranes, Draglines, 
Dumptors, Traildumps, Mud-Jacks 


Lima Shovel and Crane Division 
Lima-Hamilton Corp. 
1108 Lima Trust Bldg., Lima, Ohio 
Power Shovels, Draglines and Cranes 


Link-Belt Co. 
300 West Pershing Road, Chicago 9, Ill. 
Complete Stone Preparation Plants. Con- 
veyors, Elevators, Screens, Washing 
Equipment, Speed-o-Matic Shovels— 
Cranes—Draglines and Power Transmis- 
sion Equipment 


Ludlow-Saylor Wire Co. 
Newstead Ave. & Wabash R. R. 
St. Louis 10, Mo. 
Woven Wire Screens and Wire Cloth of 
Super-Loy, Magna-Loy and All Commer- 
cial Alloys and Metals 


Mack Manufacturing Corp. 


350 Fifth Ave., New York 1, N. Y. 
Trucks, 


Truck-Tractors of All Types and 


Marion Power Shovel Co. 
Marion, Ohio 


A Complete Line of Power Shovels, Orag- 
lines and Cranes 


E. F. Marsh Engineering Co. 
4324 W. Clayton Ave., St. Louis, Mo. 


Building Materials Handling Equipment; 
Engineered MARCO Products 


McLanahan & Stone Corp. 
200 Wall St., Hollidaysburg, Pa. 


Complete Pit, Mine and Quarry Equipment 
—Crushers, Washers, Screens, Feeders, etc. 


Murphy Diesel Co. 
5317 W. Burnham, Milwaukee, Wis. 
Murphy Diesel Engines Ranging from 90 to 
165 Continuous Horsepower at 1200 Rpm. 
and Packaged Type Generator Sets 60 
Kw. to 106 Kw. for All Classes of Service 


New Holland Machine Co. 

New Holland, Pa. 

Limestone Pulverizers; Jaw, Roll, and Ham- 
mer Crushers; Elevators; Revolving and 
Vibrating Screens; Dewaterers; Belt and 
Apron Conveyors; Conveyor Belting; 
V-Belts; V-Belt Drives; Engines; Electric 
Motors; Concrete Mixers With or Without 
Power Lifts 


Noble Co. 


1860 7th St., Oakland 7, Calif. 
Batching Plants, Bulk Cement Plants 


Nordberg Mfg. Co. 

307 S. Chase Ave., Milwaukee 7, Wis. 

Cone, Gyratory, Jaw and Impact Crushers; 
Grinding Mills; Stone Plant and Cement 
Mill Machinery; Vibrating Screens; Griz- 
zlies; Diesel and Steam Engines; Com- 
— Mine Hoists; Track Maintenance 

‘00 


Northern Blower Co. 


W. 65th St., South of Denison 

Cleveland 2, Ohio 

Dust Collecting Systems, 
and Blowers 


Fans—Exhaust 


Northwest Engineering Co. 
135 S. LaSalle St., Chicago 3, Il. 
Shovels, Cranes, Draglines, Pullshovels 


Pennsylvania Drilling Co. 
1205 Chartiers Ave., Pittsburgh 20, Pa. 


Diamond Core Drilling, Blast Hole Drilling, 
Core Drills and Supplies 


Capacity, Gasoline or Diesel Power Optional pioneer Engineering Works, Inc. 


Maguire Industries, Inc. 
Nostrip Division 
122 E. 42nd St., New York 17, N. Y. 
Nostrip, Roctreet 


1515 Central Ave., Minneapolis 13, Minn. 
Jaw and Roll Crushers, Vibrating and Re- 

volving Screens, Scrubbers, Belt Convey- 
‘ors, Traveling Grizzley Feeder 


Pit and Quarry Publications 
538 South Clark St., Chicago 5, Ill. 
Pit and Quarry, Pit and Quarry Handbook, 
Pit and Quarry Directory, Concrete Manu- 
facturer, Concrete Industries Yearbook 
Quaker Rubber Corp. 


Tacony and Milnor Sts., Philadelphia 24, Pa. 
Conveyor Belts, Hose and Packings 


Robins Conveyors Division, 
Hewitt-Robins Incorporated 
370 Lexington Ave., New York 17, N. Y. 
Belt Conveyors, Bucket Elevators, Gyrex 
and Vibrex Screens, Feeders, Design and 
Construction of Complete Plants 
Rock Products 
309 West Jackson Blvd., Chicago 6, Ill. 


Sanderson-Cyclone Drill Co. 
South Main St., Orrville, Ohio 


All Steel Wire Line, Air Speed Spudder, 
Large Blast Hole ‘Drills, Drilling Tools 
and Drilling Supplies 


Screen Equipment Co. 
9 Lafayette Ave., Buffalo 13, N. Y. 
SECO Vibrating Screens 


Simplicity Engineering Co. 
Durand, Mich. 
Simplicity Gyrating Screen, 
D’centegrator, Simplicity 
Wheel 


Simplicity 
D’watering 


Smith Engineering Works 


E. Capitol Drive at N. Holton Ave., 

Milwaukee 12, Wis 

Gyratory, Gyrasphere, Jaw and Roll Crush- 
ers, Vibrating and Rotary Screens, Gravel 
Washing and Sand Settling Equipment, 
Elevators and Conveyors, Feeders, Bin 
Gates, and Portable Crushing and Screen- 
ing Plants 


St. Regis Sales Corp. 
1925 O’Sullivan Bldg., Baltimore 2, Md. 
— _— 230 Park Ave., New York 17, 


Automatic Filling and Weighing Machines 
and Multiwall Paper Shipping Sacks 
Stedman’s Foundry & Machine Works 
Aurora, Ind. 


Stedman Impact-Type Selective Reduction 
Crushers, 2-Stage Swing Hammer Lime- 
stone Pulverizers 


Stephens-Adamson Mfg. Co. 
Aurora, Ill. 
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Belt Conveyors, Elevators, Feeders, Car Pull- 
ers, Screens, Skip Hoists, Complete Plants 


Taggart Corp. 
(See St. Regis Sales Corp.) 


W. O. & M. W. Talcott, Inc. 
91 Sabin St., Providence, R. I. 


Belt Fasteners, Belt Lacing, Conveyor Belt 
Fasteners, and Patch Fasteners 


Taylor-Wharton Iron & Steel Co. 
High Bridge, N. J. 


Manganese and other Special Alloy Steel 
Castings 


Thew Shovel Co. 


Lorain, Ohio 


Power Shovels, Cranes, Crawler Cranes 
Locomotive Cranes. Draglines. Diesei 
Electric, Gasoline. 3/8 to 2-1/2 Cu. Yd. 
Capacities 


Traylor Engineering & Mfg. Co. 
Allentown, Pa. 


Stone Crushing, Gravel, Lime and Cement 
Machinery 


Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


W. S. Tyler Co. 
3615 Superior Ave., N.E., Cleveland 14, Ohio 


Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 


Unit Crane and Shovel Corp. 

6411 W. Burnham St., Milwaukee 14, Wis. 

Power Cranes and Shovels: Unit 514, % Yd. 
Crawler; Unit 1020, 34 Yd. Crawler and 
Truck Mounted; Unit 357, % Yd. Self- 
Propelled Mobile Crane; Unit 1014, % 
Yd. Truck Mounted; Unit 1520, %4 “Yd. 
Self-Propelled Mobile: Every UNIT 


Model Completely Convertible to All At- 
tachments 


Universal Engineering Corp. 
625 C Ave., N.W., Cedar Rapids, Iowa. 


Jaw Crushers, Roll Crushers, Hammermills, 
Complete Crushing, Screening and Load- 
ing Plants, Either Stationary or Portable 
for Stone Aggregates or Aglime 


Vibration Measurement Engineers 
7705 Sheridan Rd., Chicago 26, IIl. 


Specialists in Blasting Complaint Investiga- 
tions; Seismological Surveying; Expert 
Testimony in Blasting Litigation 
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